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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lead frame which can be 
manufactured through simplified processes. 
SOLUTION: A lead frame is equipped with a conductive board 1, 
leads 3 and 3' which are two-dimensionally formed by plating on the 
conductive board 1 , an insulating film 4 which is formed on the surface 2 
of the board 1 where the leads 3 and 3' are provided, openings 
provided to the insulating film 4 corresponding to the leads 3 and 3' so 
as to make them exposed, external terminals 5 each provided to the 
openings, and a die pad 6 which is obtained by selectively etching the 
conductive board 1 so as to support a semiconductor element, where 
the conductive board 1 functioning as a feeder layer when plating is 
carried out is made to serve as a reinforcing plate. Therefore, a 
stiffener serving as a reinforcing plate is not required to be bonded 
through a separate process, and a stiffener and a ground layer can be 
formed through the same process with which a wiring layer and a grounding layer are formed. 
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Office Action 

(Notification of Reasons for Refusal) 

Patent Application Number: 2000-556398 
Applied Patent Law Section: 29(2) 

This patent application shall be rejected for the reasons below. The applicant has 
opportunity to submit an argument for this office action within three months from 
this notification has been sent. 

Detailed Action 

Claim Rejections - Patent Law Section 29(2) 

The inventions as claimed in Claims 1-36 could easily have been made, prior to 
the filing of the patent application, by a person with ordinary skill in the art to 
which the invention pertains, on the basis of the inventions that were described in 
publications distributed in Japan or elsewhere prior to the filing of the patent 
application. Patents shall not be granted for such inventions under Patent Law 
Section 29(2). 

(1) Claims 1-9, 11-15 and 17-34 are rejected under Patent Law Section 29(2) as 
being anticipated over Fukazawa '473, Tanigawa '957, Tsuji '563, and Nakazawa 
'747. 

Fukazawa shows a semiconductor device in which a semiconductor chip, 
bonding wires and leads are resin sealed where the lead surface is wire bonded 
with the chip and the backside of a die pad and leads are exposed through the 
backside of a package. (Esp. see Figs.2 and 3.) 

Tanigawa, Tsuji, and Nakazawa show the techniques to enhance adherence 
between a sealing resin and a lead by employing recessed and/or protruding parts 
on the side surface of leads and die pads, which are equivalent to the "reentrance 
portion" of this invention. 

It should also be considered in Fukazawa to improve adherence between a 
sealing resin and a lead. Therefore it would have been obvious to combine the 


teachings of Fukazawa and Tanigawa/Tsuji/Nakazawa, the combination 
producing nothing beyond what are' plainly suggested by the references. 

(2) Claims 10 and 16 are rejected under Patent Law Section 29(2) as being 
anticipated over Fukazawa, Murayama '401 and Hamano '762. 

To improve adherence between a sealing resin and a lead by employing 
irregularities on leads and/or die pads is already well known in the art. 

(3) Claims 35 and 36 are rejected under Patent Law Section 29(2) as being 
anticipated over the following 6 cited publications. 

Etching and stamping were commonly used in manufacturing leading frames 
before this application was filed. 
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Abstract of Japanese Patent Office Gazette 

No. H5-129473 


RESIN-SEALED SURFACE-MOUNTING SEMICONDUCTOR DEVICE 

Inventor: Fiikazawa Hiroyuki 

Applicant: Sony Corp. 
Filed: Nov. 6, 1991 

Disclosed: May 25, 1993 

PURPOSE: To reduce the size and thickness of the title semiconductor device while a 
mechanism which prevents the deformation of external electrodes or fluctuation of the 
electrodes at the machining time is secured by using the rear sections of inner leads connected to 
internal wiring as external electrodes at the time of directly mounting the semiconductor device. 

CONSTITUTION: A semiconductor chip 1 is placed on the die pad 2 of a lead frame. After 
electrically connecting the chip 1 to inner leads 6, the rear of which become external electrodes 
8, through bonding wires 3, the upper part is sealed with a resin. Similarly, the chip 1 is 
electrically connected to the leads through bumps 4. In other words, the rear of the electrically 
connected inner leads 6 are used as the electrical connecting sections 8 of the semiconductor 
device to the outside. Therefore, the size of the semiconductor device can be reduced to nearly 
the same size as that of the chip 1. In addition, the thickness of the semiconductor device can 
also be reduced. 

EMBODIMENT: As shown in Fig.2A a semiconductor chip 1 placed on a 0.1-0.3mm thick lead 
flame die pad 2 is electrically connected with an inner lead 6 by bonding wire 3 by using a lead 
frame. The inner lead 6 has an outer electrode 8 on its rear. Then the structure is sealed with 
sealing material such as epoxy resin. A rear resin portion is cut into the structure as shown in 
Fig.2B. Plating such as soldering is performed on an exposed part of the outer electrode 8. (See 
Fig.2C.) After extra portions of an outer lead 7 are trimmed by such as metal mold, the structure 
as shown in Fig.2D is obtained. Alternatively, the same procedure except that resin sealing is 
performed with a metal mold having cavity on its upper part only results in the structure as 
shown in Fig.3A. After the plating 9 and the outer lead 7 are trimmed, the structure as shown in 
Fig.3B is obtained. The second procedure may need the pretreatment, i.e. trimming of the extra 
portions by high-pressure water, but may not need to cut the hard sealing resin as the first 
procedure requires. 
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